Objective: Evaluate the validity, reliability, and factorial invariance of the complete Portuguese version of the Oral Health Impact Profile (OHIP) and its short version . Methods: A total of 1,162 adults enrolled in the Faculty of Dentistry of Araraquara/UNESP participated in the study; 73.1% were women; and the mean age was 40.7 ± 16.3 yr. We conducted a confirmatory factor analysis, where χ 2 /df, comparative fit index, goodness of fit index, and root mean square error of approximation were used as indices of goodness of fit. The convergent validity was judged from the average variance extracted and the composite reliability, and the internal consistency was estimated by Cronbach standardized alpha. The stability of the models was evaluated by multigroup analysis in independent samples (test and validation) and between users and nonusers of dental prosthesis. Results: We found best-fitting models for the OHIP-14 and among dental prosthesis users. The convergent validity was below adequate values for the factors "functional limitation" and "physical pain" for the complete version and for the factors "functional limitation" and "psychological discomfort" for the OHIP-14. Values of composite reliability and internal consistency were below adequate in the OHIP-14 for the factors "functional limitation" and "psychological discomfort." We detected strong invariance between test and validation samples of the full version and weak invariance for OHIP-14. The models for users and nonusers of dental prosthesis were not invariant for both versions.
Q uality of life is a multidimensional construct defined as the perception of individuals regarding their own lives; it is influenced by the culture and values associated with the environment, as well as the objectives, expectations, paradigms, and concerns of the indivivdual. It is a concept sensitive to physical, psychological, social, and environmental changes ("World Health Organization Quality of Life," 1995) .
Quality of life can be explored regarding different aspects-namely, health-related features that can be evaluated from a general health perspective or when considering specific aspects such as oral health.
Considering the importance of oral health in quality of life, Locker (1988) proposed a theoretical model that aims at understanding the complex consequences of oral disease on quality of life. This model includes 5 aspects: functional limitation, pain or discomfort, disability, injury, and handicap. Based on this proposal, oral health-related quality of life started being investigated, taking into account the impacts of oral problems on normal functions and their influence on the individuals' quality of life and well-being (Baker, 2007) .
To operationalize the assessment of this construct, several psychometric scales were developed, such as the Geriatric Oral Health Assessment Index (Atchinson and Dolan, 1990) , the Oral Impacts on Daily Performances (Adulyanon and Sheiham, 1977) , and the Oral Health Impact Profile (OHIP) (Slade and Spencer, 1994) . These tools assess individuals' perceptions about the impacts of dental problems on their daily lives, considering functionality, aesthetics, psychological aspects, and pain as possible factors interfering in their quality of life. Among these instruments, one of the most used worldwide is the OHIP, originally developed in Australia by Slade and Spencer (1994) . The OHIP is composed of 49 items divided into 7 subscales extracted from the model proposed by Locker (1988) .
Despite the widespread use of the OHIP-49, the large number of items and the time required to fill it in hinder its use in epidemiologic and clinical studies (Slade, 1997) . Thus, some reduced versions, such as the OHIP-14 (Slade, 1997) , were developed to address the same concepts as the full version of OHIP but to consume less time. These versions have been adapted and validated for specific clinical conditions, such as temporomandibular disorders (Van der Meulen et al., 2012) , prostheses users (Özhayat and Gotfredsen, 2013) , and edentulous patients (de Souza et al., 2012) , among others.
It should be emphasized, however, that the process of adaptation of an instrument must be careful and thorough and that it is only finalized after assessing the reliability and validity of it when applied to different samples (Anastasi, 1988) . Thus, the validation and reliability analysis of the complete, short, and adapted versions of the OHIP are mandatory aspects and need to be conducted before the instruments' application. Although the analysis of the reliability and validity of the OHIP are commonly found in the literature (Sierwald et al., 2011; Liu, 2012) , there are important aspects in the conduction of this validation process, such as the analysis of the items' psychometric sensitivity, as well as factorial, convergent, discriminant, concurrent, and divergent validities, which have been neglected or not included. The lack of these validities can compromise the conclusions drawn from these studies as well as the future use of the instrument.
Knowing that the OHIP is widely used and that it is imperative to complete the validation process before its use, this study was performed to evaluate the validity, reliability, and factorial invariance of the complete Portuguese version of the OHIP and its short version (OHIP-14) when applied to dentistry patients.
MAtErIAls & MEtHODs
The study was approved by the Research Ethics Committee of the Faculty of Dentistry of Araraquara/UNESP (CAAE:0104 0312.5.0000.5416/n°50802) and included only patients older than 18 yr who agreed to sign the informed consent form.
A cross-sectional study with nonprobabilistic sampling design was developed.
A total of 1,162 patients participated in this study-those who visited the clinics of the Faculty of Dentistry of Araraquara/UNESP in the period from September 2012 to April 2013. Of these, 73.1% were female, with a mean age of 40.7 yr (SD = 16.3).
To characterize the sample, sociodemographic information was collected: sex, age, educational level, economic status, and clinical information, such as the type and use of dental prostheses and dental status (completely dentate, partially dentate, or edentulous). Economic status was classified according to the Brazilian Economic Classification Criterion (Associação Brasileira de Empresas de Pesquisa, 2008).
Instrument
The impact of oral health on quality of life was estimated with the full Portuguese version of the OHIP-namely, the OHIP-49 (Pires, 2003) . This instrument consists of 49 items arranged in 7 factors: functional limitation, physical pain, psychological discomfort, physical disability, psychological disability, social disability, and handicap. The answers are given in a 5-point Likert scale (0 = never, 1 = rarely, 2 = sometimes, 3 = often, 4 = always); the option "do not know/not applicable" was added. Three questions are specific for patients with dentures (questions 17, 18, and 30) and 3 for dentate patients (questions 12, 13, and 27) .
In this study, we also used the Portuguese short version of the instrument, with 14 items-the OHIP-14 (Slade, 1997; Oliveira and Nadanovsky, 2005) .
Analysis of Psychometric Properties
The psychometric sensitivity of the OHIP's items was evaluated by measures of central tendency, variability, and shape of the distribution (Appendix A). It is considered that absolute values of kurtosis (< 7) and skewness (< 3) present no severe deviations from normality and, thus, of psychometric sensitivity (Maroco, 2010) .
The content validity ratio was estimated following the proposal by Lawshe (1975) . A total of 15 experts in the field of dentistry participated in this stage of the study, rating each OHIP's item concerning its essentiality ("essential," "useful but not essential," and "not necessary"). The decision making regarding item significance was based on proposal by Wilson et al. (2012) , adopting a significance level of 5% (content validity ratio = 0.506).
To test the fit of the data to the factor structure of the instruments originally proposed, a confirmatory factor analysis was performed through the method of maximum likelihood. The indices used to assess the goodness of fit of the model included the ratio of chi-square by degrees of freedom (χ 2 /df), comparative fit index (CFI), goodness of fit index (GFI), and root mean square error of approximation (RMSEA) (Kline, 1998; Maroco, 2010) . The fit of the models was considered adequate when χ 2 /df ≤ 2.0, CFI/GFI ≥ 0.90, and RMSEA < 0.10 for each sample (Maroco, 2010) .
The comparison between models was performed by the chisquare difference test (Δχ 2 ). Indices based on the information theory were also used: Akaike information criterion, BrowneCudeck criterion, and Bayes information criterion. The best model was the one that presented lower values in these indices (Maroco, 2010) .
To fit the data to the original factor structure of the OHIP-49 model, it was necessary to remove specific items for patients using complete denture (items 17, 18, and 30). Moreover, as 3 questions were specific for dentate subjects, we chose not to include the edentulous patients in the evaluation of the factor structure of the complete version (n OHIP-49 = 1042).
The models' stability was tested in independent samples in 2 stages. First, the sample was randomly divided into 2 equal parts: the "test sample" (n OHIP-49 = 523, n OHIP-14 = 591) and "validation sample" (n OHIP-49 = 519, n OHIP-14 = 571). In a second phase, participants were divided into users and nonusers of dental prostheses. Seven patients who did not answer the questions about the use of prostheses in the clinical questionnaire were excluded from this analysis (prosthesis users: n OHIP-49 = 339, n OHIP-14 = 453; nonusers: n OHIP-49 = 696, n OHIP-14 = 702). The factorial invariance between the models was estimated by multigroup analysis with the chi-square difference (Δχ 2 ) for the factor weights, covariances between factors, and residuals.
Convergent validity was estimated on the basis of Fornell and Larcker's (1981) proposal, who recommended the calculation of the average variance extracted (AVE) and composite reliability (CR) (Hair et al., 2005; Maroco, 2010) . Convergent validity was used to verify if the items of each factor are strongly interrelated. Values of AVE ≥ 0.50 and CR ≥ 0.70 were considered adequate. The discriminant validity was used to assess if the items that reflect one factor are not more strongly correlated with another factor. This evaluation was performed through a correlational analysis, and discriminant validity was considered adequate when AVE i and AVE j ≥ ρ ij 2 (ρ ij 2 : square of the correlation between the factors i and j) (Fornell and Larcker, 1981) .
Internal consistency was estimated through Cronbach standardized alpha coefficient, with α ≥ 0.70 considered adequate. Considering the approximation of the theoretical constructs and the strong correlation between the first-order factors of the OHIP's original models, we chose to test the fit of the data to the second-and third-order hierarchical models for the models that presented adequate fit (Maroco, 2010) . The second-order factors were called "physical" (functional limitation, physical pain, physical disability), "psychological" (psychological distress and psychological disability), and "social" (social disability and handicap), while a third-order factor was called "OHIP." Analyses were conducted using SPSS Amos 20 (SPSS Inc., Chicago, IL).
rEsults
Regarding socioeconomic classification, 3.0% of the participants belonged to class A (monthly income: US$2,018-$3,383); 30.4%, class B ($725-$1,217); 53.4%, class C ($402); 13.3%, classes D and E ($90-$184). Of the patients, 35.3% were completely dentate, 58.8% partially dentate, and 5.9% edentulous. Among the participants, 39.2% were using some type of dental prosthesis; of these, 24.3% were users of complete denture, 33.2% of removable partial denture, and 42.5% of fixed partial denture.
The summary measures for each item of the OHIP-49 and content validity ratio are presented in Table 1 . Items of the OHIP-49 presented skewness and kurtosis values (except item 48), which indicate an approximation to a normal distribution. Items 7, 37, 40, and 42 were classified as nonessential by the judges. Table 2 presents the GFIs of the factor models (confirmatory factor analysis), convergent validity (AVE/CR), the squared correlation between factors (r 2 ), and internal consistency (α). The factorial goodness of fit of the 46-item version was poor in all the samples tested, which can be observed by the values of the indices Akaike information criterion, Browne-Cudeck criterion, and Bayes information criterion. An adequate fit of the OHIP-14 was detected in all the samples tested, which is justified by the GFIs. A better fit of the models regarding the OHIP-14 was observed when compared with the 46-item version (Δχ 2 = 5503.744, p < .01). A better fit of the models was observed when applied to prosthesis users (OHIP-46: Δχ 2 = 2341.52, p < .01; OHIP-14: Δχ 2 = 63.75, p < .01). Convergent validity was inadequate in the factors "functional limitation" and "physical pain" for the 46-item version and in the factors "functional limitation" and "psychological discomfort" for the OHIP-14 in all the samples tested ( Table 2) . Values of CR and α were not adequate between models of the OHIP-14 regarding factors "functional limitation" and "psychological discomfort." The discriminant validity (r 2 ) was inadequate in the analysis of the 46-item version.
Statistically equivalent factor weights and covariances were observed in the testing and validation samples (p > .05), regarding both versions of the scale, attesting for the strong invariance of the models in independent samples (Table 3) . The adjusted models for prosthesis users and nonusers were not invariant for the 2 versions of the OHIP (p < .05).
Hierarchical models were developed just for the reduced version OHIP-14 because of a better and more parsimonious fit to our data for this version. The second-and third-order hierarchical models for the OHIP-14 presented an adequate fit (Figure) .
Based on the fitted model, scores for the second-and thirdorder factors can be best estimated by the following formulae (Appendix B):
Second order: physical, y = 0.042it2 + 0.072it6 + 0.050it9 + 0.073it15 + 0.120it29 + 0.091it32; psychological, y 0.023it19 + 0.120it23 + 0.118it35 + 0.093it38; social, y = 0.140it42 + 0.155it43 + 0.214it47 + 0.165it48
Third order: OHIP, y = 0.044it2 + 0.054it6 + 0.038it9 + 0.054it15 + 0.037it19 + 0.104it23 + 0.068it29 + 0.069it32 + 0.099it35 + 0.095it38 + 0.049it42 + 0.050it43 + 0.058it47 + 0.049it48
DIscussIOn
In this study, the OHIP-14 presented a greater validity in assessing the construct "Oral Health Impact Profile" for this sample.
The original version of the OHIP (Slade and Spencer, 1994 ) consists of 49 items, with 3 specific for prosthesis users and 3 for dentate patients. Although rarely reported in the literature, there is significant difficulty in adjusting the data arising from the normative population to the theoretical models originally proposed (Baker et al., 2008) , mainly due to the existence of those specific questions. Thus, the OHIP-14 (Oliveira and Nadanovsky, 2005; Slade, 1997) has been the most referred in the literature to assess the impact of oral health on the quality of life in this type of population, given that it does not include the specific questions mentioned above and presents better metric properties.
In the present study, we observed higher values of the GFIs and lower values of the information theory indices in the analysis of the OHIP-14 when compared with the 46-item version, which suggests that the reduced version presents better validity and is more parsimonious (Franchignoni et al., 2010; Oliveira and Nadanovsky, 2005) ; that is, a greater number of items cannot improve the estimation of the construct assessed. Furthermore, second-and third-order hierarchical models of the OHIP-14 were proposed for the first time, with the intention of presenting a new methodology to estimate the theoretical concept assessed, seeking to improve its accuracy (Appendix C).
Among the methodologies previously proposed for the OHIP are those that consider the sum of the responses of each item (Özhayat and Gotfredsen, 2013) , the mean scores for each subscale (Pires et al., 2006) , or even the percentage of reported oral The specific items for complete denture users (17, 18, and 30) were not considered in the analyses. n, sample size; λ, factor weights range (min-max); CFI, comparative fit index; GFI, goodness of fit; RMSEA, root mean square error of approximation; BIC, Bayes information criterion; AIC, Akaike information criterion; BCC, Browne-Cudeck criterion; AVE, convergent validity; CR, composite reliability; α, internal consistency; r 2 , squared correlation coefficient; OHIP, Oral Health Impact Profile. health problems in each subscale (Bianco et al., 2010) . Based on this fact and on the need to improve the accuracy of the estimates of the measured construct (impact of oral health on quality of life), the use of the second-or third-order algorithm for the calculation of the scores for each subscale and an overall score for the instrument seems to be the most adequate proposal, contributing to a better understanding and comparison of the results obtained. Moreover, this proposal of a hierarchical measure is necessary because of the lack of consensus in the literature regarding the computation of the OHIP scores in different samples. This proposal can be used in different population contexts, given that it allows estimating the OHIP items' weights individually; therefore, it is more accurate, considering the characteristics of the sample (Appendix A).
Smaller values of the indices of the information theory were detected for the samples of prosthesis users in both versions of the instrument, allowing for a better assessment of the oral health-related quality of life in patients who experienced more impact of oral health problems. This aspect comes from the suggestion that users of dental prostheses have been through bad experiences related to oral health conditions, which may have had physical, social, and psychological impacts, making these individuals more sensitive to the perception of the oral health impacts on their quality of life (Özhayat and Gotfredsen, 2013) .
It is important to highlight that the OHIP is a psychometric scale developed to estimate the impacts caused by oral problems in the individuals' lives, which may have consequences on their quality of life. It is important to note, however, that regardless of the application context, some authors present the results in an inadequate manner; that is, they consider the construct measured by OHIP as oral health-related quality of life, when in fact this is only one reflection of the actual construct measured, which is the "individual profile of the impacts generated by oral problems in the individuals' lives" (Inukai et al., 2010; de Souza et al., 2012; Komagamine et al., 2012) .
The specificity of the sample may represent a limitation to the generalization of this study, since, as stated earlier, the validation studies suffer direct influence from sample characteristics. However, we believe that given the large sample size used and the accuracy of the analysis conducted, the modeling of the versions of the OHIP presented could serve as a basis for further studies that seek to investigate the construct in different populations. One difficulty observed is a direct comparison of the results of this study with the literature, since this is a new methodological approach with use of analysis techniques that are not widely used in the dentistry field.
Thus, it is expected that this study will be useful, given that it presents a new proposal for measuring the impact of oral health on quality of life based on a global score, which considers the impact of the items and the different factors on the construct. We further expected to alert professionals to the need to confirm the validity and reliability of psychometric scales prior to their application in each study sample. 
